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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57) Abstract 

PURPOSE: To eliminate a need for a resin frame, to 
make a semiconductor device provided with a through, 
hole small-sized and to lower the cost of the 
semiconductor device. 

CONSTITUTION: In a manufacturing method of a 
semiconductor device provided with through holes 15, a 
resin frame 17 with which four sides of a printed-circuit 
board 1 1 are covered is installed at the end part of the 
printed-circuit board 1 1 , a resin stop jig 1 8 is inserted into 
t^le through holes 15, and 10 chips 12 and photodiode 
chips 13 are sealed with a visible-ray cutting resin 19. 
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(54) [Title of the Invention] Method for Manufacturing Semiconductor Device 



(57) [Summary] 

[Object] To dispense with a resin frame and to achieve smaller dimensions and lower 
costs in a semiconductor device having through holes. 

[Composition] A method for manufacturing a semiconductor device having through 
holes 15, characterized in that the end portions of a printed board 1 1 are provided with a 
resin frame 17 for covering the four sides of the printed board 1 1, a resin filling jig 18 is 
inserted into the through holes 15, and IC chips 12 and photodiode chips 13 are 
encapsulated in a light-blocking resin 19. 
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[Claims] 

[Claim 1] A method for manufacturing a semiconductor device, in which a plurality of 
semiconductor elements are mounted on a substrate provided with a plurality of 
semiconductor element mounting areas and designed such that through holes are formed 
in the semiconductor element mounting areas, the semiconductor elements are 
encapsulated in resin, and the substrate is cut into multiple portions along dicing lines, 
wherein said method for manufacturing a semiconductor element is characterized in that 



resin filling jig is inserted into the through holes, and the semiconductor elements are 
encapsulated in the resin. 

[Detailed Description of the Invention] 
[0001] 

[Technological Field of the Invention] The present invention relates to a method for 
manufacturing a semiconductor device and can, in particular, be useful for manufacturing 
miniature surface-mounted sensors and remote control light-receiving units. 

[0002] 

[Prior Art] As audio equipment, video cameras, and the like become more miniaturized, 
technologies are created in which remote control light-emitting units and various sensors 
are designed for surface mounting, and equipment types in which pin headers are used as 
terminal electrodes are supplemented by devices whose substrates are provided with 
through holes for surface mounting, the through holes are divided in two equal parts and 
made into terminal electrodes, and soldering by reflow is enabled. A conventional 
semiconductor device is shown in Fig. 5. Fig. 5(a) is a cross section of the device before 
it has been cut along a dicing line, and Fig. 5(b) is a cross section of a finished product. 

[0003] A substrate I has a plurality of semiconductor element mounting areas 2, 2, . ..; 
an IC chip 3 and a photodiode chip (hereinafter abbreviated as "a PD chip") 4 are 
mounted in each semiconductor element mounting area 2; and the IC chip 3 and PD 
chip 4 are wire-bonded using a gold wire 5, as shown in Fig. 5(a). Through holes 6 are 
formed in the two end portions of each semiconductor element mounting area 2 on both 
sides of the IC chip 3 and PD chip 4, resin frames 7 are placed around the perimeter of 
the semiconductor element mounting areas 2 to enclose the upper portions of the through 
holes 6, the resin frames 7 are filled with a translucent resin 8, the resin is cured, the 
substrate is cut into multiple pieces along a dicing line 9, and each pieces is covered with 
a shield case 10, yielding a finished product. 
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[0004] 

[Problems Which the Invention Is Intended to Solve] Semiconductor devices having 
surface-mounted components must be miniaturized as much as possible, but conventional 
devices require the use of thick (about 1 mm) resin frames and have considerable 
dimensions because the resin frames are individually mounted and filled with a 
translucent encapsulating resin. In addition, costs rise in proponion to the number of the 
resin frames used. 

[0005] An object of the present invention is to overcome the aforementioned 
shortcomings. 

[0006] 

[Means Used to Solve the Above-Mentioned Problems] The present invention resides in 
a method for manufacturing a semiconductor device in which a plurality of 
semiconductor elements are mounted on a substrate provided with a plurality of 
semiconductor element mounting areas and designed such that through holes are formed 
in the semiconductor element mounting areas, the semiconductor elements are 
encapsulated in resin, and the substrate is cut into multiple portions along dicing lines, 
characterized in that a resin filling jig is inserted into the through holes, and the 
semiconductor elements are encapsulated in the resin. 

[0007] 

[Operation of the Invention] A semiconductor device can be obtained without the use of 
resin frames, the manufacturing process can be simplified, and product costs can be 
reduced as a result of the fact that a resin filling jig is inserted into the through holes and 
the semiconductor elements are encapsulated in resin. In addition, the dimensions of the 
semiconductor device are not limited by the thickness of the resin frame, and the device 
itself can be miniaturized by taking only the layout of the semiconductor elements into 
account. 
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[0008] 

[Working Examples] Fig. 1 is a diagram depicting the steps involved in the fabrication of 
a semiconductor device pertaining to a working example of the present invention. A 
printed board 1 1 has a plurality of semiconductor element mounting areas 12, 12, . . .; an 
IC chip 13 and a PD chip 14 are mounted in each semiconductor element mounting 
area 12; and through holes 15 for terminal electrodes are formed in the end portions of 
each semiconductor element mounting area 12 on both sides of the IC chip 13 and PD 
chip 14, as shown in Fig. 1(a). The IC chips 13 and PD chips 14 are then wire-bonded 
using.a gold wire 16. as shown in Fig. 1(b). A resin frame 17 is subsequently placed 
around the perimeter of the printed board 11 , and a resin fdling j ig 1 8 coated with a 
release agent is inserted into the through holes 15 to prevent them from being filled with 
the resin, as shown in Fig. 1(c). A light-blocking resin 19 is then poured into the resin 
frame 17, as shown in Fig. 1(d). The light-blocking resin 19 is subsequently cured, the 
resin filling jig (not shown) is removed, and the substrate is cut into multiple components 
along dicing lines 20, as shown in Fig. 1(e). Each component is then made into a finished 
product by being placed in a shielding case 21, as shown in Fig. 1(f). 

[0009] The finished semiconductor device is depicted in Fig. 2, where Fig. 2(a) is a 
surface view thereof, Fig. 2(b) is a side view, and Fig. 2(c) is a back view thereof 

[0010] The shielding case 21 is provided with a light-receiving window 22 to allow the 
PD chip 14 to receive light, and terminal electrodes 23 are formed on the back surface of 
the semiconductor element mounting area 12. 

[001 1] Fig. 3 depicts another working example. Its description will be limited to the 
differences between this working example and the working example described above. 
Whereas the above working example involves mounting a resin frame during resin 
molding, the present working example involves encapsulating the device in resin by 
making use of a pouring mold. In this case, the PD chip 14 can be made smaller and the 
device can be further miniaturized and made less expensive because outside light can h6 
condensed as a result of the fact that a lens 25 is formed in the top portion of the resin 
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area 24 in conformity with the light-receiving portion of the PD 14. It is also possible to 
mold the resin by transfer molding and to form the lens in the same manner. 

[0012] Because the above working example is such that when light strikes the IC chip 
under ordinary conditions, the PN junction sometimes behaves as a photodiode and the 
device malfunctions, it is possible to prevent such malfunctioning by adopting an 
approach in which the entire assembly is encapsulated in a light-blocking resin 19 after 
the IC chip 13 has been encapsulated in an opaque resin 26, as shown in Fig. 4. 

[0013] In the present invention, IC chips and PD chips were used as the semiconductor 
elements, but other types of semiconductor elements can also be used. 

[0014] 

[Merits of the Invention] As described above, the method for manufacturing a 
semiconductor device in accordance with the present invention allows semiconductor 
devices to be obtained without the use of resin frames, the manufacturing process to be 
simplified, and product costs to be reduced as a result of the fact that a resin filling jig is 
inserted into the through holes and the semiconductor elements are encapsulated in resin. 
In addition, the resulting semiconductor device can be miniaturized because its 
dimensions are not limited by the thickness of the resin frame and can be designed by 
taking into account only the layout of ICs, light-receiving elements, and the like. 

[Brief Description of the Figures] 

[Figure 1] A diagram depicting the steps involved in the fabrication of a semiconductor 

device pertaining to a working example of the present invention. 

[Figure 2] A diagram depicting the semiconductor device in Fig. I as a finished product, 

wherein Fig. 1(a) is a surface view. Fig. 1(b) is a side view, and Fig. 1(c) is a back view. 

[Figure 3] A diagram of another working example of the present invention. 

[Figure 4] A diagram depicting a product obtained by encapsulating the IC chip shown in 

Fig. 1 in an opaque resin. 
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[Figure 5] A diagram depicting a conventional semiconductor device, wherein Fig. 5(a) 
is a diagram depicting the device before it has been cut along a dicing line, and Fig. 5(b) 
is a diagram of a finished product. 

[Key] 

11: printed board, 12: semiconductor element mounting area, 13: IC chip, 
14: photodiode chip (PD chip), 15: through hole, 16: gold wire, 17: resin frame, 18: resin 
filling jig, 19: light-blocking resin, 20: dicing line, 21: shielding case 
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(Figure 5] 
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